Differentiation potential of dental papilla, dental pulp, and apical papilla progenitor cells.
Regenerative endodontic procedures use the differentiation potential of embryonic and adult pulp progenitor cell populations to reconstitute dental structures. An in-depth search of the literature was accomplished to review biologic knowledge from basic research on tooth morphogenesis and differentiation, root development, dentin-pulp regeneration, pulp revascularization and apexification, experimental and clinical studies on the dentinogenic differentiation potential of progenitor cells in the embryonic dental papilla, dental pulp, and associated mesenchymal tissues of the developing root. Odontogenic potential is determined during early tooth morphogenesis in the odontogenic mesenchyme. Progenitor cells from the odontogenic mesenchyme give rise to primary dentin-forming cells (odontoblasts) in the presence of stage-specific enamel epithelium and/or basement membrane and tertiary dentin-forming cells (odontoblast-like cells) in experimental conditions. The specificity of odontogenic mesenchymal cells to form tertiary dentin might be related to the repertoire of signaling pathways operated by the temporospatial pattern of epithelial-mesenchymal interactions during tooth formation. Dental papilla cells isolated from tooth germs before the onset of odontoblast differentiation have not shown any competence to become odontoblasts in the absence of enamel epithelium. On the other hand, the specificity of progenitor cells in the mesenchymal cell populations of the developing root apex remains to be determined. It seems evident that the dental pulp might be only used as a source of progenitor cells with dentinogenic competence for the regeneration of the dentin-pulp complex. The nature of dental or apical papilla progenitor cells in terms of their specificity for dentin regeneration has to be first characterized.